INTRODUCTION
Recently, a new type of artificial composite materials (so-called left-handed media or negative refractive index media) whose electric permittivity and magnetic permeability are simultaneously negative (corresponding to a negative refractive index) over a certain frequency band has attracted considerable attention due to its extraordinary electromagnetic properties (Pendry, 2000; Shelby et al., 2001; Grbic and Eleftheriades, 2004; Chen et al., 2004) . The negative refractive index media that have been fabricated successfully so far (Shelby et al., 2001; Grbic and Eleftheriades, 2004) are metallic periodic structures (like arrays of split ring resonators and wires) at microwave frequencies, "Project supported by the National Natural Science Foundation (NSF) of China (Nos. 90101024 and 60378037), and the National Basic Research Program (973) of China (No. 2004CB719805) and actually anisotropic in nature. Thus, the impact would be enormous if an isotropic and homogeneous (preferably at the atomic level) negative refractive index material can be realized in an optical frequency range. In this Letter we show that under certain conditions an atomic gas of three-level electromagnetically induced transparency (EIT) system (Harris, 1997; Li and Xiao, 1995; Schmidt and lmamo~lu, 1996; Davanco et al., 2003) can exhibit simultaneously negative permittivity and negative permeability in an optical frequency range.
PROBLEM FORMULATION AND EXPRESSIONS FOR THE PERMITTIVITY AND PERMEABILITY
Consider a A-type atomic gas system of three-levels with one upper level [a) and two lower levels Ib) and Ic). The system interacts with two optical fields of the coupling and probe lasers, which couple the level pairs la)-Ic) and la)-Ib), respectively (Fig.l) . The coupling laser is assumed to be in resonance with the In)-Ic} transition, while the probe laser has a frequency detuning A=COab-Og, where ogxr and r denote the Ix)-lY) transition frequency (here x,y=a,b or c) and the probe beam frequency, respectively. Here we show that the electric-dipole transition (In)-Ib)) and the magnetic-dipole transition (Ic)-Ia) ) will produce the electric polarizability and the magnetic susceptibility for the probe beam, respectively. In general, the dimensionless ratio of the magnetic dipole matrix element to the electric dipole matrix element, i.e. mcb/oC,)ab C (C is the speed of light in vacuum), has the order of 10 -z for an ordinary atomic system. Thus the magnetic-dipole transition is usually neglected for the wave propagation in a conventional material. However, in a three-level EIT medium where the intensity of the coupling laser is much larger than that of the probe light, the population in level I c) is much greater than that in the upper level In). Thus, the magnitude of the density matrix element P~b may be much larger than that of Pub. This means the magnetic dipole moment (2m~bP~b) may possibly be of the same order as the electric dipole moment (2C~bP,b). Here $O,b and mcb are the electric and magnetic dipole matrix elements, respectively.
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-----~/1 Fig.1 The schematic diagram of a A-type three-level EIT
atomic system
First we consider the steady density matrix elements of this EIT system. The density matrix elements Pub and Pcb of such a three-level system can be rewritten as p,~ ----/5~bexp(-iwt) and Pcb = Pcb exp[-i(~o + %,)t]. The intensity of the probe laser is assumed to be sufficiently weak, and therefore nearly all the atoms remain in the ground state, i.e. the atomic population in level Ib) is unity.
Under this assumption, ~3,b and Pcb satisfy the following matrix equation (Scully and Zubairy, 1997 ) 
The electric (or magnetic) susceptibility Xe (or Xm) can be obtained from the simple relation Xe,m=NOte,m (instead of the Clausius-Mossotti-Lorentz relation), where N and ae,m denote the atomic density (total number of atoms per volume) and the polarizability, respectively (Jackson, 2001) . Therefore, in such a three-level atomic system, the
